Development and evaluation of a novel phytosome-loaded chitosan microsphere system for curcumin delivery.
In this study, we developed a novel drug delivery system, curcumin-phytosome-loaded chitosan microspheres (Cur-PS-CMs) by combining polymer- and lipid-based delivery systems. Curcumin exhibits poor water-solubility and is rapidly eliminated from the body. We aimed to use our novel delivery system to improve the bioavailability and prolong the retention time of curcumin in the body. The Cur-PS-CMs were produced by encapsulating curcumin-phytosomes (Cur-PSs) in chitosan microspheres using ionotropic gelation. The final microsphere was spherical, with a mean particle size of 23.21 ± 6.72 μm and drug loading efficiency of 2.67 ± 0.23%. Differential scanning calorimetry and Fourier transform infrared spectroscopy demonstrated that the integrity of the phytosomes was preserved within the polymeric matrix of the microspheres. The in vitro release rate of curcumin from the Cur-PS-CMs was slower than that from curcumin-loaded chitosan microspheres (Cur-CMs) in pH 1.0, 4.0, 6.8, and 7.4. Pharmacokinetic studies in rats dosed with Cur-PS-CMs showed a 1.67- and a 1.07-fold increase in absorption of curcumin compared with Cur-PSs and Cur-CMs, respectively. The half-life of curcumin orally administration of Cur-PS-CMs (3.16 h) was longer than those of Cur-PSs (1.73 h) and Cur-CMs (2.34h). These results indicated that the new Cur-PS-CMs system combined the advantages of chitosan microspheres and phytosomes, which had better effects of promoting oral absorption and prolonging retention time of curcumin than single Cur-PSs or Cur-CMs. Therefore, the PS-CMs may be used as a sustained delivery system for lipophilic compounds with poor water-solubility and low oral bioavailability.